Dissecting Alzheimer's Disease Molecular Substrates by Proteomics and Discovery of Novel Post-translational Modifications.
Alzheimer's disease (AD) is a common complex disease and a major public health burden in both developed and developing countries. Postgenomic technologies such as proteomics and intelligent mining of multi-omics Big Data offer new prospects for diagnostics and therapeutics innovation for AD. In this context, it is noteworthy that mass spectrometry (MS) data are often searched against proteomics databases to unravel the identity of protein biomarkers. In contrast, only a fraction of the MS data can be matched to known proteins, while a large portion of such raw data remains underutilized. Furthermore, the spectral data can be mined for multiple high-confidence post-translational modifications (PTMs) without a priori enrichment. Thus, AD research stands to gain by greater attention to the biological mechanisms regulated by PTMs. Protein modifications may serve as diagnostic biomarkers or as novel molecular targets for drug discovery. We report here novel PTMs discovered in relation to the AD from MS/MS-based proteomic datasets. Publicly available label-free proteomics data were searched for select PTMs using SEQUEST-HT. Only high-confidence PTMs were analyzed using bioinformatics analysis. We identified 4961 unique modified peptides corresponding to 1856 proteins from AD datasets. Of these, 52 proteins were known to be involved in Alzheimer's pathway. Importantly, 3164 PTMs reported in this study are novel in the context of AD. Furthermore, protein quantification revealed expression of 13 high-abundant secretary proteins across multiple studies, which can be potentially harnessed in the future to develop biomarkers. In summary, this study identifies novel PTMs which might help develop new insights on the molecular substrates of AD and thus inform future development of novel diagnostics and treatments for this highly prevalent disease.